Searching PA J 1/2 ^—v? 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-1 49227 

(43)Date of publication of application : 02.06.1998 



(51)Int.CI. 




G06F 1/10 
G11C 11/407 
H03K 5/26 
H03L 7/00 




1 

1 


(21 Application number : 


: 08-308089 


(71)Applicant : 


: FUJITSU LTD 




(22)Date of filing : 


19.11.1996 


(72)Inventor : 


NISHIMURA KOICHI 





(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a phase- 
synchronized control signal for the case wherein a 
control signal in use has a higher frequency by 
performing a phase synchronizing process in 
synchronism with timing which is delayed by 2 
cycles of a 1st control signal. 

SOLUTION: A frequency dividing circuit receives a 
signal S1 (external clock CLK) as the output of an 
input circuit and outputs an 8-frequency~divided(a+b) S2 
signal S2 which has a high level 'H T for two cycles 
(period a) and a low level T L' for six cycles (period b), 
and a signal S3 which is opposite in phase from it. 
The signal S2 is delayed by a dummy delay circuit, 
etc., and supplied as a signal SO to one input of a 
phase comparing circuit. The signal S3 is supplied to 
the other input of the phase comparing circuit. The 
phase comparing circuit compares the phases in the 
timing of a rise of the signal S3 of the frequency 
dividing circuit and in the timing of a rise of the signal 

SO with each other and a delay control circuit gives the same delay to a delay circuit and 
the dummy delay circuit according to the comparison result. 
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ffi«iaww«!aL.TjB2©ipj»«^-*»*iaa^«i&i-« 

mJfE&tBP^&JiSr, StrfElB i oMIPttfo 2 /5»£*± 
3fi Lfc * -f 5 >V\zmm LTff 5 ct 5 K Lfc i t «r4« 

[1***2] A*i-«JSio«iPflns-*»&jiS2«>«i» 

tetI|5j#i&31LTSif 2 ©Mftf? »*r***|5IIS^0HIM-5 

ESS. 
SSir, 

UtrlBfflfPflM3-Ji*«*& $ its £ , 

r#he»<0* 1 <omt>m ixsjs 2 ©s^ei 

M>E»J«iaB©J(5 2©W/»flHI-a«* 1 ©TJifciftl&S 

««(+*#«*r^ LTlftfESfS 2 ©il&IIIttOtt Aft**< 

jg 2 <o A*J K fftfS $ ti 5 fi£fg HsttlHlK t , 

U 

«HB»«iaiSH:, X«r2&JiO«Efti: LT, ffilBfflfffll 
**rX»«bfcil(riaJBi*J:VjfS2©tH*«**r** 

sg„ 

[ft** 4] MM3iatt©¥*ftftaHB]Bl::&v* 
T, !WE^JBiaB©*i*iJ:t«R20tt/jflr*H:«*l(t 

[f»**5] !*** 3 IBiffi©¥^#*fS@iiSU:*i^ 

t LT, Y«»*!»toJHISJ*«J|5 1 © w< 

SlftSESS 1 ©tti#«*$r£j* L, S»IIHff©YIit* 

[!»**6] fflflHt**<0t|&$*u ttM»(t*fcSf:£ 

©iliifc-S-xsm 1 ©JUllHSSt, 
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mnamnpft #^{Hri» £ tt 5 #s [ass t , 

K»HIgl»©JRiOW*(t** < iM&*ix<5aS2©ajEia 

SS£, 

WIB^EKolS 2 1 WA^ tcffclfr s 

5 -ffii^Sr^ LTItfJf2& 2 098ttleIB<Btti*l{t StfJS 2 
ttffittttttHIKoUA^fKieS^ BWE»l*iJ:WJI5 2 

10 L, 

BfrlE^JSEBSf*, X«r2£lLh©«»i: LT, MGMttHl 
^-SrX^Jl LfcittiESg 1 *s J:t*JS 2 ©HWj«#Sr£j* 

[tt**7] ft^6Gtt©¥*ft4MMe]|gl£*IV* 

fMM 8] MM6|Btt0¥«fl3fcHlBlBf£*'V'' 

20 T, ffilB^JWillgM:. Y&2&L±<Dm%cX-Z%iE<om&: 
t LT, l!WB««l(t#©YHJII!*rrt©«IB*JJBlWl^< 
vu-e»W»» Z JBJH«»to»Wl!4«* 2 © ft 

swie^ i <Dmtim?r*$Li&. l, mmm^nYmmtf: 

[If** 9] M*«6£tt<8¥ttft:ft«l3l!ft|c^ 
T, SWB««Kt*ttA^jiaiS*r^LTflfe»S*u g5IEffi 
«Jt«ElK©»2 0A*K:tt, HtflE^s:-ia«, *ulB*r 
^0S§co A^35i® 4 P Cmm **3-tL 5^5: -^[eJSS, 

Ie]8SSr^ LT^IS^ 2 g>ilffiBI!gatt]*ias{te££*i,S «t 
5 lcftoTV>5 r i ^!I$S!ti:-t-5¥^*aiaKc 
[IS** l 0 ] ft** 9 Btto^WttlUimBK&ir* 

t, miBAxiiBiK(DaeB»n t , Htris^ 1 <Dmmm&<» 
M:'h<ommmm t , «we^§— ia»©jisiBMn4:» wis 
tt&msg© a^i »c *3tt zmmmm t ©-e-w- ^mrtEftij^m 
i ji»i©Bf ppg £ 13 1 ^-a-, rniBMUPflr 2 m 

40 as. 

[1***11] f»**6~l 0OV^i"*Ld»l*IC|B« 

©^^^iHisSiwfc^T, StrfE^^AffilUKii^^ 

^DR AMWttl^)[H]8gT-fcS r. i: ^#mir-f--5^*^* 

[^p^©i¥aaftttt^] 

[0 0 0 1] 

50 ®V&\cMi-Z. ^<**?SIeliES»iKjfi<t:l3j:t> , S 
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M (SDRAM) K*5V^M\ D L L (Delay Locked Lo 

op) mmz&m Lr*M»* uusmbirIH ufc«-^*r 

*»CG>fcH*'< y7r EBSfcW Lr £5K4ot 
V^„ tLt, ^Dy^ft»©BHtt#V\ DLLIhJ 
tt©«Mtfcttig#fc*i^r. ^5-Ett-C£ffi«:#jtfc 

[0 0 0 2] 

[I6*^a«] ar¥a>**y -^/<>r*tt\ i 

0 0MHzSrj8x.*»f^iS*S:*J«LT*5 9, DLL§^ 

Kifefc: <fc 5 JBixoJglPSrlSfeV > T T ^ ir ^ B#fn©ii*v*v* 
[0 0 0 3] r©±5 4DLLfi»T»H rtfiHti*^* 

t LT©^ff*«iaB(0— «*r^i-^n ^mr& 

2 1flAAHIB (^oy^';7r) , 2 2KW5— A 

(ur^es) % 4 2«:£ f $— br, s i fita^iHiss 

[0 0 0 4] Bll^*ix«J;5^ DLLIUS|3fi, 

teffitttfcfHi&g (^s^/WttftfcfctMl) 3 1. j§®$ffl 

EK3 2. ig2£[H]S&3 3, *5J:V. ^ — SEEK 3 4 
*«;fcr«K!l$;ftrv^5„ ffifflit^[nISg3 1 MIS. ftm 
(^SI5A^J^ n jy^fi -*§-) C L K^A^ElfS 2 
l*r^LrtlW&S;h,5 («»S1) 4MB^ n * 

^ C'LK^y^^Ig[pjg§3 4, E»4 2 f V* 

-m^mm5 2afet«c#'$— A*ia»2 2^t-c*ft 

Jtt»SrtToT«jgW»iaB3 2 SrffiiJfti-rsJ: 5^* or 
^a o A/3EK2 2Sr^LrffiffiH:*fcls] 

B3 l {-mZZftZit^S 0 ft. ^S— K»4 2*ffc«fc 

KSraffiLfcfS#r&0, rco l ^ n 5/ * ttiBffi L 
7t<f-§-S 0^A*H1B2 iSr^Lr«J&*ix5fS^S 1 

[0 0 0 5] ii3£fiU«[E]g§ 3 2 ffiffitbt^lElSS 3 1 
bvmfilzj&KX* i!ffilHll»3 3*5«tt5^$— iBffiEB 

3 4 tc^t LT 13 CjII£ft£:-^;ia <fc 5 ^-tix-Pixffiij»i- 



(3) «MJH¥l 0-149227 

4 

M0K33, ^D5/^E» (yr/uEii) 4i*ij:va 

[0 0 0 6] ±r^^>r\ SDRAMOBftHR 
*a*S&Ul*<ftO* *»^t=;y*CLKOH»W*S& 
i^<45i:, -bS6Lfc^5-Eilll4 2*KJ:aiie# 
n*«0t^«»^ciy^cLKOi«JHJ:5fc«<>fe«o A 
A*[I]B2 ioiiffii£BH f if iiEIBg 3 3 <0*/h 
10 ^gjss#f|, y tvuEJM l^ilffiiMW, feitf, ttirt 

EJttS l«iI©*fH<B*W- A*0tt2 2©»S 

JfU 2 0&KI3FIH, lait;, ^s— tttfjiaiss 2<Dmm 

fitait^IUKS 3 irtt, A^J[h]SS2 l&ffLxm'&Zih 
SfltSlt, — A^JlHlB2 2cDW^jff-^S 0 to 
ffitBJt;ttS:fT5cidsr#*v\ irftfrt, l ^ n 
IKY ^ /HltKZ>*MB5^ n y 

20 ^Srfe!ct5r iast»#fcv*r. <hMfta o 
[0 0 0 7] 

LEBgSfclJ; 19 1 ^n-z^-y-^^ypffj^as^ny^^ 
&ffiffilRlJffl bTt F*3£[5^ n y ^ ^^^-5 r. <fc ^r # ft 
wtt-ft5 0 

[0 0 0 8] ftfc, {itghb®SlHlSS3 lfciOitt«Jttt«r 

30 t, 0iJ^«, D?7K^7hP^fff (RASff 
^7^7K^^hn-y<ff (CASfH-^-) <D 

[US§3 3 (^^— 3ljffi[USS3 4) ©ffl»^Sjg*^ff*> 

r. »*L<ftv\ 

[0009] *»MHt; fieffl-t-s»nw«#<o«ttft!&sac 

40 ^tc, {iLmtm&mfe<D? * >^rfTor, a/ji-a 
[0010] 

ixtf, A^i-4*lO*J*«^&S2(0f|?J»ft*S:& 

dcL, ?^2^M^ff^iij^^^Lytii®a&^-x.. 
wattrfcor, t5fBfats[s]«&ssr, tteffi^Mt) 
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[0 0 1 U **W©JB2©»»cJ:tLtf, \ft 

■f*»ioiM»flr*a»fe*2©«!ifpflr*s:4riiu 

JH«±o«ll»SfcfT 5 J: 5 ic Ufcr t *rW»i+*** 
[0012] *J69i«>¥*MttMXla]lft©ft 1 J: 

Sfc, *8H0¥*tt^lIlig0ft2©}gJBlc 
[0 0 13] 

S¥WMUXlelBra%ffi0!l«:K9!i-S. B2tt448|IJK: 

2 1 ttA^JlslBg (^n y ?/<y7r) , 2 2li^5- A 
*E1BS (^ny^/<y7r)., -t LT, 3«DLL[USg 

(yr/v-gBi^) , 4 2f4^5-i£^ 5 i ttffi^iags 

(M^y7 7) , 6<ix-^a^^s' h\ tit, 7 

[0 0 14] 0 2t^**t5-J; DLLIeJg§3(4, 
^JllelSg 3 0 , -fSIBiteEESS S^HSMBJfctMS) 

3 1, SSfHMlBlKS 2. iSSlHlSS3 3, *3<ttK, ^"5 
— 32&lal8g3 4SrflB*.T*fig$*T,ri/N5 0 #J1HJSS 3 0 

A^JEK2 lSr^L,T^«B5^B.y^CLK «f-S§- 
S 1 : * 1 OUlrtlHt*) tfttf&SJu l&MHS^ p^C 

*>t>, #JIHISS 3 0 SSl0>tti*flH9- (»tS2) £ 
5 - jtJgBtt. 3 4 ~Uj*j t #fc , S2 ©W^jflHJ- 
(ftfS3) SrffiffitfctelsIK 3 1 ©g?l£> AJl^mJrf 
5 «t 5{-^o-CV>5„ <itStb655[HlSS3 lK>|g2(0A^{C 

»±s ^iiiaBS 3 o on i (Dmfjmw «tts 2) y 
s— iiJSiaK3 4, ^$-iaH4 2, ^5-a*iaiS5 

2teWC*'3-A2JHK2 2«rfl-L-C«# ((t#S 0) 

m^rso<DiiLmit^n-oxmm^mmm3 2 

(JB 2 Offlfllft?) »4, D L LIslSS 3 <Dtiit}iM^t LT 
(JJT/l'Klft) 4 1 5r3>LTm^IlElSS (*f 
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[0 0 15] 8£«|«p|eltt3 2tt, fifgtti&lElSS 3 l *» 

t>'^ 5 -iUSESg 3 4 KJf l/TH 3 «fc 5 

^**8IhIIS3 3, 3 4Sr»Jp-r5 «fc 5K4ot^ 

?ny#ftf) 14, A*JlaJ!S2 1, J§jffi[s]Sg3 3, !)7 

^S2^4 i*=j;o«tii^iaK5 i (cisajg* 5 . jt,*>(* 

10 5„ 

[0 0 16] ti5-C, ?av?<DffiMt i Xt)®&2 1 

1) «©SSJ: 9 loM©0-»*Py* 
*»fcD L Lls]g§3 SrfflvvcrtgB* n y ? Sr^fig-fsr <k 

«ds@a^ii®^<t <0 tS< **»*icf±» 1 oiWro^HS 
^'^tli/^, 2ofltro^^ny^*>t,rt|F|5^n 
J: 5 {cfco-CV^S. #MBS^n 
v 9 C L 2 JUfflftTttSC Lfc ^ $ ^^T-ffifflttlS 
20 |e]gg3 1 ©teteifctfcftygSrfT? «t 5»c4oT^«. 
[0 0 17] *^J£0ijT'fi, siT\z&.m-t-&&isim&3 
Otrit), {4Wtt:«?!HlK3 l T*fi5[+aS:H:$!E-^5B#{c:, 
rDLL@K35S»P>ttl^j*ixri:^ns'^j <D*L±V=.y 
iSk TD L LHK3 »CA**ixfc^W^ n y.^O 2«ffl 

MX-t±* 0 2^$tL2»±5^, A^IelSS2 lrottJ^j*? 
'««&*Jx5^aHlK3 OSr89!*1-» SE^EIK 3 0.©S5 1 
©W*fll*S 2Sry$-if|51K3 4K(fe»U B-O, 
30 ^2Wtil^{f^-S 3 SrffiffitfctSflHjSS 3 lfflfl(TjA7Ji: 

[0018] 121 3 ttH 2 ©^flt«aiH8§^*3fr ZftM 
@2gro— ^Sr^-t-EKI2n?fe9 , 0 4 f±EI 3 ©^JSHIK 

^-T^Ih1SS3 014, ll4oK?g|iiA>ibige 3 a>/ c e«t 5 
(C, A^flfS 1 (^ny^CLK) *:8^J1U 

"H" (^rtfi, ev^cyu " L" ) T\ 6ir- 
•if ^^©ffliBiiSfiu^u "L" (*fc»±, 
40 "H" ) i^Sff^-S 2 «tfS3) S:i^t5t)J)-e 

[0 0 19] |g|3K7r<£;ft,3J: 5(C ^0853 0f4, 

^y^3 0 1~3 0 3iLrM$jl> 0E^A@IS3O 
fiWUTit^-Sl (A^3lEl8S2 lfc*LWMJ?D^ 
CLK) Sr«^bT N 0 4fc^i"J; 5*^1 *J±^2 
WfflMfS 2*J±tfS 34r4j*i-*J:5tc*oTV^ 
5„ JiC*i, 0 4fr*D'^T, ^Rg?f-§-A(4log©^^> 
^3 0 1©tb^<f^-, B(42og©* 3 0 2(DtH 

50 ^j<t*-e«> 9 , #«^-ffiZJK<±, 0 4(C^-rili9-C'&5 <> 
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J: 5 3 &£>>t7 $ >9t*m&t <5 fe*> KIKES 

n-r, hofi**t>*i u-c«*i-*r. 

[0 0 2 0] B-5ttH3 co»ffl0l8«:tt« Lfc 
5fc*$tL5 J:5»c, #Hiag8 3 Ott, A^BSS 2 l <£> 
2/S»]<£>fc E i (B5 4>Offlma) *f»t*U^</U "H" T\ 

eflffl^W (05*«b) «f*t«u^</u "l" ift 

5 8#jlS (a + b) Lfc«fS2 (JBlG>tti*«») 

*©aMa<D«*s 3 (^2^tu^ff-^) srw*-*- 
izmszti, m 2 (Dmtiin *s 3 mimitmrn^ 3 \<o 

3 0OJBl©m*«*S 2«5^5— «ffiiai53 4 f 

— Gift 4, jm—mt}\B}$&5 2*3±tWS— A/30K2 

[0 0 2 1] ffiffihb^HISS <^-f $>#/Hft*tttft») 3 
ltt\ ^H01B3 0<DJB2<Offl/3»»S 3 0iC*,±^l9 

Srtttffc fltlttt^SJr jS"i^-ciBigffi(I»iai» (v^ h U 
3 2 3&Siii£iai»3 3*5«t^5-iIffilHlK3 4 

fe, DLM3I1 A*EK2 1 W 

S^^CLK) {C*tLT, «ffilElB3 3fc£*ili£ 

*J-f-£ <t 5l-ftoTV*5 0 mu:«fc 9 . D L LIhJSS 3 "C 
2^ o y ? # ;\sffi<Dftn* * y ? ti*bQLftmM\^tL 
rtSfB^ny^Sr^fig-fsrir^-et, D L L[e3£§ 3 ?riS 
i*»f^»IfiB* S D R AM{£*r/££l$:5 r. k 3&«"C* So 
[0 0 2 2] ft:Jb\ »S|£]K3 0^1OtH*(ftS2 

^>*MBJ^ DLL0gS3 , r?rtjflS^Ps'^S:o 

< sa»*w«i-«rfcas-o#5 c fttettfc. {f^§-s2o 

if^aS:3^P^^S^t6riia^ DLL 
H3Sg3T*3 ^ n y ^ i^-f ^ /l>W!<Dfi[-U* n * ^ j&»P>fflrfB 

»JBISK3 0^*lOU*ft*S 2fc*5*t5JWWbSr* 
£6 (a + b) :iiaot, OTjBfflft»-ffi*tfclft«:fT 

ft 5 WiSt^: k as-ct 5 0 

[0 0 2 3] ffroT. **«S#IK:fc^T, ^S[ElSS3 0 
Mu YSr2J^±CDS^T*Z^IEcoS^t Lt, fltSl 

WMfP^ n s/^ c LK) SrYJSfflrtfttffiw </u "H" 
"C\ 0E6{t#-S KOZJBJH^tfiU^/U "L" <tft5jf? 
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1 W^n^CLK) £X#flUi«l*5,fctfJB2 

x AMfticflraitttiiiis 3 1 octtttteteasrfT ? <t 5 

KfcftoTl^5 0 

[0 0 2 4] HeaB2 0^«i»||ttlBl8S(c«rt«^ia 

fc*-*-#JH!§]SS3 Of*. H7 0»jgH*»&Me>*»ftJ:5 

10 1 s/^^^/u^O»W^iB!l^</V "H" "C% 7 If 
>r^/^OJWR|*«fl£u^</u "L" ift5«*S2Sr4rt 

[0 0 2 5] H6*3<tVg|3<ott;e^&W&^ftJ: 5 
K, H 6 Ett 3 OIL B3fc*i-#flig»i: 

3H:^!»# 3 0 1 - 3 0 3 i UTi*Sft, 2o| 
<DjJ$ls? 3 0 20ta^jB' SrRQffi-tV — Ka s H3 0> 
fcOi»ft6rtT#-C*>5. H8fiH6 05>jq|llllS«rttffi 

20 0T*fc5o 

[0 0 2 6] B8l^t^>f S^Htt, ffiffitb 
^SrtTftp^S!^, #HfflS^fr5^-ettft<, 

ss 3 3 ©ft/h<z>iBeB#iH. y r/uia^4 i 

«fc0-fcffiV>»fi\ -*-ftfc*>, DLLIUSS3T*1 ^ n 

[0 0 2 7] r^>J:5t-, **«6«^J3V^T, £M!ilB 
3 011 XSr2£Jl±(0»»ci: It, ft^S 1 n 
^CLK) SrX^JBLfc»l*5J;t5»2(OW/j«-i-S 
2, S3ttrtU ^aS^P^^CLKOXS^fi 
ffirt:^[i]Sg3 l<^ffi4BH:ft«LaS:fT5J:5f-fefto"rv^ 
S 0 r.<^<t ffi:tBit(fciaB3 1 ^±5ffiffltbttS:n 
wwtciia 8jnffl^iE» <o«*t?fT5^i 

^±5, ilSEMffSIlS 3 2fcetSil«|illS3 3 (-^5- 
il®lHl5S3 4) <Z)*J»S:nJSffl|ClliI©**"CffV\ W 
40 P^TKl/^^hP^ftf (RASftf) 

7A7K^^hP-^ff (CASff-^-) (Ottl^^J: 

[0 0 2 8] El 9 tt*«WO*WflE*a[aBtC*5»t5il 
S0K3 3, 3 4 0— «jBiE«S:IttM-rSfcie)Oia-efc 
9, IWH (a) ttl try h»^iIKEIB^«^S:*U 
50 (b) ttftl tfy h^C0ilSlH]SSC0ffi)ft^^-r 
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^r— h«r*U ^LT, [110 (c) l$l ¥y bfr<DMM 
ESS «rttftatt»R LfcH#£)J8/£ t mifl&W ZtfI- i><DX 

[0 0 2 9] B9 (a) Ui*$;h5J:5fc\ 1 
<Oliff|gi8tt2i©NANDy- h 4 0 1 t 4 0 2, *5 

' y h»^iSigiaBO»f^Sria9 (b) «r#HBLTKlpi-*- 
St, A**EHtfiH4{t«-g- (^*-^Hl#-) T\ A 

w</u "h" «>i*fcaffiiattasttfpi"5 0 09 (b) t* 

«U -Y-*— ^MS^d> Etmi"</i> "H" fr*or«* 

0 9 (b) tmsi^T, I Nttl fy h^OiS^[H]g&— co 

A^m^sr^u sac, 4>NttL&#m&i&&tiitmm® 

1 try h#©i!tt0tt<DtH;*«*K ^tr, 4 a- 1*3 

itJf4a-2liB9 (a) <DW196lzt5^XMl&-t~ £ y — 
K<0ttJK*:^L-CV^5 o 'ffioT, OUTtt&fflll^B*«-*- 

[0 0 3 0] M^NjJSfiM/U "L" OBtJrtt. W^l 

NtfSS$W</U "H" -C{f#* ErtSffiW^U " L" <0H#fc: 
«\ ffi*ft^OUTHtiSw</U B H" KfcS. ff^-^N 
3&SiB;w<^ "H" T^^E^iSl/^U "H" <Z>B$fc, 
A^ff-S§- I N^{£ W</U "L" T*fcntfttl^ff-^OUT 
«ti*W</U "H" IN^W "H" Tfcjx 

[00 3 1] H9 (a) cDHlSgt-ctn^ ^Wt 
^0 E^SW W H" (D^mXAtiiS^-l N*Sfi*>i: 
t. *OA*«#tt^Hlo«Btefi»i-6dS, >f* 
-^/Wf^<fr EtfM&w^ "L" ottJB"ett. A^ff-^- 

T^5 0 0 9 (c) tt, 0 9 (a) tStlfyh^© 

«ffiEI]lSK*BS-*-5o ::t\ B9 (c) tfl±3 9W> 

fc* -<*^AH»»*E IeIftSj£&t£, <^ 
E-l, <f>E-2, *E-3©±5lC*ft*fc9, itt 

6oft#ttiBK*»iais (32) ci:oT9M$n5 0 

[0 0 3 2] 0 9 (c) t?tt, 1 l^y h^OiiJffi 

EB^Sf4fb*ixT*5 5. ^Hf-S-* E-2*SiBi 

W</U "H" iCfcoTl^S. rtfDlt*, A*«#IN3fl< 
(£W</u "L" a>b»W<yu "H" fcSBffc-*- -Si, £*S 
Wl^y h#<Z>*ffiISKt;&*B0>l tfy h^OiijffilHJSS 
(0-(^—y/um^<t> E- l&£V<<t> E-3tt(gW</u 

"L" -C*>5a>&, *»©i5KAM*INttNAN 
h 4 0 1 - 1 *3j:tf4 0 1 - 3"Clh«>&ix-CL* 

[0 0 3 3] — ;£\ &tt{k£;h/C^a**<ai fc'y h# 
^iBfiEIBS©^^— E- 2tt:fiiux/u "h" 
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1-2 5 C *{R'JO 1 f y h5>£OaS[p]SS^ttl^ 

(IfOUTfiil^u "H" -CfcS^b, A^IN 
liNANDy- H4 0 2-2 fciiifiLT, W^lff-^OU 
Tt LT<£w</u "L" Off ti'& i t fcfc 

. 6o ±IBO<t5^, *{|iJOW^fff-§-OUT N 

fOUTflftfil/^ "L" ^CD{gW< 
7U- "L" <DiM&&&m<Dl try h^tDiliSlHlSSONAN 

10 fim^-k w^n^o 

[0 0 3 4] rwjt, .SttfkSixfci try h^oiB 
SUISSE LT, A*ft*I NttJf9jS**t5J;5fc« 

^^"^/Wlt*EtS!i/^ "H" [c-^^^fcj: 
^ iMSrfilfflitS^^mSo 1 try hftcomm 
NAND^- ^O^W-<7>«^e»ll# 

^tlt, ^tttomMftmi*. i tfy h^iijss* 

20 [0035 1010 a*Xm^¥««Maf|g|K|r«5(t« 

I0^$ti5«t5t:, iBSH^lHlBt^T-iao/cl 
tr-/ h5>^»ffi*J»iaB4 3 0-2 SriBi£E]8S©a»# 

[0036] aftw^, lfj/ bft<DmmmmEK&4 s 

0-2fi, NAND^- K4 3 2- 2 «t N ^ 4 

3 3-2t«asix57y yzfy * yzf<Dffimz^ti*f 

ftAmzmflfcZtitz h7^^4 3 5-2. 4 3 7- 
30 2. 4 3 8-2, 4 3 9-2, tJi^ NOR V — b 4 
3 l-2£r^rLT^5 0 h7^?4 3 8-2^- 

htts mr^o i y b&<Dmmmm®$S(Dy — ks a - 

2 M N h7 ?4 3 9-2 CQ^- h (i, l tr 

y h^OS^J^JlElSScoy- K5 a -5JC»R*ixT. 

by*}>-fZ>t$<D))1zy hft*0R'E*3j:W^ RO*l 

40 [0 0 3 7] 0 1 0lC*$H5,t5»C f^l tTy h 
»Oilffiffi9«liaK 4 3 0-2 h 5 ^435 

^ ^^4 3 7-2t^y-iry R03J«««S Jx, * 

fc, Sj£S(|ff]|p]K 4 3 0- 2<Dffim&&Vt'&&<DffiM<D 

y SE*3j;Vy-fej/ Mt»*RE^«|&SixT 

^5. NOR M3 l-2*Ctt % ^ftijco (8J 

SO) — K5 a - 1 tSK4 3 0- 2^/— K 

5 a -4C0ff^A^^K5^^^oT^5 0 
50 « R(iil^MIIlB^yiry h-f 5fS^--e, «««Af6 
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"H" KB^Si-iS. 

[0038] BiittHio (ommmm^<omif *m 

M-t-53tfto^>f 5>^l2l"T?ife5 0 Hll l K^ftS «fc 

"L" /-K5a-l, 5 a -3, 5 a- 5 tf* 

S5 W</U a H" , Sfc, 5a-2, 5 a - 4, 5 a - 6 
&&l"<jl> {:y y hS*t5 0 -tLT, h7 

s^-f *!»h7y^«f .(-fry hft#) * 

SEfcitf^SOiJSSaCiSV^^H" £ffiW</U 10 

"L" Sr«k9ig-r D 

[0 0 3 9] -fey Mf^-* SEsWEW^ "L M a>bii{ 
L"</u "H" C45i, a- 1 tt«Jfi£*LT© 

"L" fcfcO, 4fc, ;-K5a-2|j:iiil/-i/l/ 

r Ottllj:7 y 5/7^70 ^f^tt^W, -fey 

h SEijSil/^ "L" KKofci: LTfc* -f^ 
^l/fSt*E-lttftl/^/U "L" <0**-C*>5 0 20 
Lt, J— K5 a - l^ffiu^/P "L" KSfbLfcii: 

K L" j&»bSiW<A' "H" \Z&i£t*o ;-K5a 
-2a*SiW</U "H" fcggflsLfc©"? h7^# 4 3 
8-2li^tt«ti9, "fey Mt#* SO«^ 

^;&£*vrffi; W</U "L" ^ N /-K5a-4tt 
ffiU^/U W H" fc£<bi"5o SbK* /-K5a-4# 
igW</U "H" ^{bLfc^&SttT, ^^-^/Mf-§- 
$ E- 2fcfcRi W</U "H" #>b{g;W</U "L n *:3Efbi" 30 
S 0 :^ffili7!J y^Py^yf-StlS^-C, 
"fey hft-g-* SOMI/^ tt L" Ciofci LTfc, 
-fM%^$ E- 2ttffiW</l' W L" C9*£Tfc 

So 

[0 0 4 0] ^Lt s K5 a-3#fiW " L" 

U-</L- "L" ^f)S^ U H" IcKfbi - *. IU1 IT* 
Ji, -fey SEjSi^ SO^l^Vl/^fofflt 

v > S *f «■ t?*> « 2\ SSINI!piI!K*sfflft t««SftT 
*55, -fey hff#* S E*5«fctf0 SOdS3ESt:Ku^</u 40 

<$> EasiSw</u "H" ^4«aoffi|K*sHg 
St«i:'>7 h-TSo ISo-C, ffiffitb^lH]SS3 lcotbtt 

Sic-fey Mt ^* * S E *3 «fc * S O O/^/v^ £ A^Ji~n 

[0 0 4 1] VTy^m^r (-fey Mt#) *SE 

*5J:15* SOt, h^>ff^§- (U-fey Mf-S§-) 

* REJ3j;tF0 ROt^ShiV^ffi, i" 4 

i/u "L" T**>5ttl!8^ISKF$ntLtf H ^VHt 50 
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tto-C. ffiffllt«5ElH]SS3 l£^Jt|S^*lcJ:9ajga«r*i 
■«Fi-5^S^ife5*l^ttt. SE, d»SO, <f>R 

[0 04 2] SB#KIS, ytyHlf 

0 R E io J; (J« 0 R O (Z)^/U7 Sr^Sl: A^J t ^ t ^ # £ 
^hTy^ir^^ta^^E^iSu^yi, « H " fcfcSft 

•0io LfciiewiaiiaK-ctt, ^vu* £A^-rs r 

tf:i5, -Y*-://Ht** E#*^ "H" 1:45 
bo-f E-CH9 (c) t£^LfcJ§i£[e]3g 

So 

[0043] si 2te*$£w<D¥m&mm®mc&ttz 

OHTfc 5 , @13liHll2 ottfflitttiaK^»f^*R 

i) ii 2^-rffitBiteESp<t^aii-siiii 4^ 
[0044] mi 2^:*3v^T. #sa??-g-* o u t *sit^ 

«^ n * ^ U W** e x t^r£^<t LT^f^- 
^out^ffiftWgSK 0 a — 0 e ttgfflH] 

S<t5l^ ffiffiit64lH]Sg 3 1 otiLfttt&m** 2 fiON 
AND^-h-CWfiKSixfc^y ! /^7Py^HB4 2 1 
1^:4 2 2, t^iSr7S/m7yf[H]K4 2 5 
ttW:4 2 6, 7 y^Ett<OiStt<bf»^«r4j«-r-«|iIB 

4 2 4, *5±tf, *MB*d y*«4§r$ e x t CDffit@rF^ 

«:^#s i m&frvmmmm* 2 3 «ixM^tit 

[00451 013 (a) ttJfc«E»ft«-g- ^out^tt 
fe"b> ff^-^ out e x t J: <9 5fetrfj£U — iyu 

"l" a»e>»iw</u «h" ^<cs»-fr«:^uTVN5 0 m 

o u t e x t*S*tfEU^</U "L" 

MU 7ys/^7n y /lilK4 2 1t3j:lf4 2'20/-K 
6a-2, 6a — 3^ 6a— 4^ 6a-5l±4TS!^ 
/u "H" |:4oTV^ 0 o u ttf*{gw</u "L" 

^feiBlU^/P W H" \zMi)c+Zb. K6a-2*5J: 

a-4tt*K*U^<yU "H" ^fefiU^</U "L" 
^{b-TS 0 ^(D^, e x t^SffiU^t/U "L" a>e> 

"H" 1 iS^^tiT / - K 6 

a - "L" d^bSJU^/U "H" 

y^^n y^^^igomfifi-rT^cm^LT^S^ 
T% <5Tb«{btt4feDjfcV\ K6a-2tt(gU 
-</U " L" . / — K 6 a - 3 teffi U-^/W "H" , / - K 
6 a -4lif&U^<yU "L" , -t IT, /- K6 a - 5 tt 
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[0 0 4 6] — ff*<f> e x t ^{gU^/U "L" frh 
S5W</U "H" ltZ.mtl>tl<D{ZfcCX^ [HlK4 2 4C0tti 
;>}ff** aM&U^/U "L" ri^iftU^/U "H" teSEffc 
U /-K6a-6{I(t -B^Ci^U^U "H" 
MCt£Z>s<j\'*tf?$1m£fLZ> 0 Z(D/~ K6 a - 6 fiy 
y?-|eIfS4 2 5*5 ±1/4 2 6 (DNAND^ — h<OA^<!: 

iot^swe, Benand^— has— «FW^jgttft$ 

*l/t\ s/^7Py^HIi»4 2 l*3,fctM 2 2C0f^ig 

^«ffittJSSr9yf 1 EIK4 2 5*5 it* 4 2 6f^St9iitf 
rirKfcSo W*rft** btmi"</i' 

"h" , w^ft** c ^tti^</u "l b , m*ft** d 

tfJi^/l/.^" , tit, BMf^e^fit/^/U 
[0 0 4 7] 013 (b) ttJt«!»*«»*ou 

t i:Jttt**«-9-^ e x t <D{iLtetfm£mvx\ ft** 
o u t#ft** e x t tmzmmzi&u^/u «l b ^& 

ififw^u "H" .fc4*»*«r«LTV*5 D ft** o u t 
©4%±^5»«iy- K6 a - KOSr-fei^O^i: 
OB#M2lrt^, ff**ou triHSw^ « L " 
-</U "H" fcfcftbfcB*. St\ ft** e x ttmi"< 
/u "L" j^&B&w^u "H" K45ri:i:i:oT7!;y 
2 1 <^y— K6 a - 3*Mft WSA' "L" ^ 
&«W</U "H" \zmt~f%o 7y^7D^422 
"Ctt, y-K6a-lj5SfiI/^/U "L M ©**fc<0T\ 
K6 a-4#SiW</U "H" 

"H" j&>fe«6U"</U "L" \zm{k-+Z>tiK 7])y^7u 

y~?A 2 2toifcj»tti-T-^**-3Tu^o-e, fsrib^fk; 

f4£D&v\ > K6 a -6 is— «FW»Ci«U^< 

/U "H" {zteZ<DX\ 9y^EIISte«tr^*«*|B«* 

ta^ft** basffit"</u "l" , a^ft** 

c#*w</u "H" , tfci^ff** das*w</u -h" , 
^LT, W^ft** e#«W</U "L" tefcS- 

[0 0 4 8] jek* ( c ) (iitK*r^m*0 o u t a«tt 

IfcSiWt * 0 e x t J: 9 fcffiffiasjB*vC*5 9 , <t> o u t 
a** e x t J: 5 Steffi W<^ "L" i^Jt^ "H" 

t2|(07!J y^7n *7TI]g&4 2 1 <fc 4 2 2 
tDTs 6a-3«b6a-5«U-<yU "H" ^bfil/ 

u^</u " L " s * casflSW^u "H" , * d^fg;W</u 
"L" , * e#i*W</U "H" tftSo 

[0 04 9] :^J:5l:, «t (tt<ftai*ft*) *ex 
tOSct,±a«0BaFBSr»qiiUT, ft* (ftttttfeft 

*) * o u t Ofi%±as9B$raas-tixJEtBfftfi;u^<yu 

5 0 rixb<Otfciate*Sra^ft** b, <f> c , *d. *3 
TilJBM»E]B«r*5rvhTy^i-«36», ^^h^* 
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[0 0 5 0] El l 4 tt*»W05iW*AaiaK^*i»t5 

OHIT'fc 9 , 0 1 5 f4Hl 4 ^ffift tbtSEEllS^*5WS J 

HT-*>5 0 El 4fC7n^ti5J:5l-s {4tStkg?lH3SS3 l 
OiatI[plSSa5*4, JK7Uy7 p 70 77 P 4 2 7i:, NA 
ND^- h*5«fctM ^-C«ricStL5«B«4 2 8 

t^2o(Da5^^fflxT«^$n-C^6 e JK7J^ 
10 7n^4 2 7Hll H 1 2 <OffiffilfcttSS^&(Oa*ft 
** a^A^J^jX, ft** a^fiU^/U "L" tffcS^ 
ififW</U "H" -X?*>a^jSi:Ty— K7a-9*3«ttJ ? 
7 a -1 lOffiffi^^S^fgU^/U "L" ^iSU^</l- 

"H" S:i»5S1-tta*fc*:-cv^5 0 J«««f54 2 8tt, 
JK^yy^orx^4 2 70ttlAft*i:; «**b*5 
d<0«*feg*fC««LTa*-t"5. 

[00 5 1] 4f, JK7y^7D^4 2 7©lff 

SrHl 5<?5^>f 5^^ir— hSr#R«bTRMi-So 
fflTIT', ft** *iFfc\s*<lV "H" ^&fftV^</U 
20 "L" \Z.mt-tZ>k^ J— K7 a - 1*3 ±0*7 a - 1 0 

;-K7a-10«ft|:gi:^ /-K7a-5, 
7 a -6*3±V7 a-7as*<b"T5^ ft* <f> a ^(g U 
-</U tt L w TfcSfcftt. K7 a -8tt3EffcL& 

ISA, K) 7a-9f±«W, W^/7 

a-1 l©M$fil/^/l/ "L" a»6iKW</U' "H" t^ft 
So ^1T2I^oT, 0 a^{gU-</U "L" a> 

bi^w</u "H" teSEffc-t-ai. ^fBT lWftSiriSf 
l:y-K7a-8 VX^\y-<jV "H" "L" 
30 \Z S 7 a - 1 0(47 a -7^^t;L^V>(D-C^k^-r. 
ffl*7a-9lifi^ "L" ^feftU^/U-.-H" 
{bL. W^I7 a - 1 lte^ffcL^N, r.COi 5 JK 
7 V vZfyu y^|3K4 2 7(4, « * 0 a <D»# WE C 
Tttl^7 a-9*5it)«7 a-1 1 a«3£51fcii5 U^<yU 

[0 0 5 2] m 1 6(4111 1 4<^fit*iiklRiaB^*5«4S*i 

h7jx7T*) T'fct), Hi 7I4H1 4 9{fi[«tbl»iattt 

40 (^^V'HSftpBt) -Cfct?, -t IT, H 1 8S4SI 1 4 CO 

«SB4 2 8CD»f£S:, @ 1 6 1 8 Sr#RS UTRMI - 

[00 5 3] 0 1 6 14, tbU*£Pff *0 e x t <D&h± 
a«0*C»LT, *«»*«** o u ta*jfcfc<6t"</l' 

"L" ^&S!U^u "H" ^/j^5»^S:*L-CV^a 0 r 
0»^^fllrtttbtt»**bOA^«*tt. {f*<tba>i^u 
-</u "H" , «** c^f£u-</P "L n , ft** d^S! 
50 U-</U "H" , IT, ft** etf*(6w<A, <( L" Tfc 
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5o / ta K7a-l 2 l"</ls "H" 9 , 

a-1 3tmi"</U "L" tCg^jJv -fey h 
If SO*3J:tf 0 SEf±JK7|) ^^^n y^^ffi 
t-J&lST^fc-r^, yi?y Mf^tf RO*5<fct/<J>RE 

[0054] m 1 7 tt, jttsE*r*fs o u t tfttmm 

mt^<t> e x t irlSffrai^tffiU^^ "L" ^fciSU^ 
^ "H" tC&5^£^LT^5 0 ro*^<Z>ffitBJfc« 
*M>&OA*J«*M:, baSffiW^ " L" , (S# 

* cj&*fiiU"</U "H" , daSKt^/U "H" , -t 

It, fS^*e«Sfil/^/U "L" --CfcSo SJ^ /-K 
7 a - 1 2*5 J; 0*7 a - 1 3 3&*ffiW<yU "L" Kit* 
tls V *V biW^rd> SO*5J:V0 S Ett J V v7V 

O, <frSE, *RO*5±(J«*REttfil"</U "L" KB 

[00 5 5] H18B, Jteatftff-g- 0 o u t ^tfct^S 

w l w n H" ltv^ 0 r 

-</u "L" , c^iftu^/u "H" , d*s(S 

W</U "L" , tLt, (ff^e^^/U K H" Xfo 
5„ y ta K 7 a — 1 2 # 5 {£ 1"</U "L" tig* 

y — K7 a - i 3a*i«w</u w h w tigSh, y 

ir^ hfl-S-^ROfciV^REttJK^y y77ay7 

[0056] gig »*%ntfi(«^«fl^ia[iHiB^a 

-t18"eS>9* HI 2 OliH 1 9 0i/^ Dt^DRAMO 

RAM (SDRAM) (4. tfJA-Mf, '<<<( 7? -f^tt** 
1 6M • 2 • 8 fcf :y HBOfcOJ: LT 

10 0 5 7] Hl9IC«SJi5J;5^ S DRAMfi, 
iUfflD R AMODR AM^r 108a, 108b Offi, 

?b (7KU^5/77) 1 0 3. I/Of-?^y7 
7/^^ 10 4, 5>^1 0 5a, 10 5 

b, ^K^^10 6 N 3?^7K^*!>^1 
0 7 a, 1 0 7 b«:fflx.TV^o /CS, /R 

AS, /CAS. /WESSms, fa6*o»fft«:»4 

ci6i:t#0K^ffl«w^K^5o /cs, 

/RAS, /CAS, /WElffli, WMf7^f-l 
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0 5atl05b CtA^Silt^^vy KtfSA*3 

[0 0 5 8] 7K U*{f#f4, T K 5/7/103 
"CUMS § tlXfr'O ? <D u - KT K u x <t * tt 

5fHU 37A7 Kl/^* 10 7a fcitJtl 0 7 b 

LT{£JB£ix5o ^dj/^^777101 

(±, rtSP^n 5/^^iubi 2 l^it^a^^-r >if 

M»EBl2 2SrIi"C^5. F*igC> n y ^dfefiSclUSg 1 
2 1(4, ^By#CLKjfl>6i*^Dy^ 

io »&£j*-t-5fco-ca>?u w**^5>^fw«s 

Sgl2 2f4, f»J6LfcJ:5*DLLIgIB«:afflLTjEa 

[0 0 5 9] I/O7^jy77A^?104 
(4, 7-?A^<y77 1 3*iitff^U^ix77 
(UJ^IHIg) 5 1Jrfi, DRAM37108a*5ttf 

1 0 8 b^&tt*UiSiXfcft-g-tt, f-^ffl^s/77 

fflsIKl 2 2^b^^n^^m-^-t^oyt^-<^V^T* 
20 x-^^s/ KDQ0-DQ7S:^LTttl^S^ o * " 
fc, AA7-^CML"Ct), KDQO-DQ 7 frb 

.KfiSflltrf— *f4, 7^A^s/77l 3^Lt 

4: LTV^y 7VUE* (RL) (4, ^ 
ftTOlsISgl 2 2a>fc4h7 ff — ^ffl*^^77 5 1 *-C<DE 

[00 6 0] ±HBCD SDR AM^gg^gt «9 iftf^SrH 2 0 

O S DRAM^ftffl *ix<5 A^fettJ&SnSfS* 

— ?&m£}-fZ>£ 5 te»fFt-<5 0 SDRAM^tr-^ 
^Sg^W-rm^, 3-e^K»* (/CS, /RAS, / 
CAS, /WElf^-) Oft**b*^6>7^f^y (A 
CT) 3-r>-KSr=<^> KS^twA^b, 7K^S^ 
f^ttn— r KU^ft ^-SrA^fi-^o r.£D^-r^K, 
r Ku^^A^^tt^i, SDRAMli(Sttttil:4 

40 «+5 0 

[0 0 6 1] £(bf^ a— r K^^B8«Lfc*B5^oB 

( t RCD) y — K=n^> K (R e a d) 

i3'7A7K^S:A*t5o n7^7K^l^o 

x-^^^r>^T*li*sL s tu^y77-c?se> 
K*«UTffl^»^ (DQ) Kt*— *a«tti*£ix5. ^ 
ixf>-iw»ffimfflDRAMi:4ofc<l3 l^ibf^-Cfc 
5^5, SDRAM©i^ 37A7KU^(Ci^f$[pI 

50 -^rttS^^yuigttUTUyj*n*ri:^*5. r*t 
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[0 0 6 2] SDRAMW7^t^B$P^:[j:3iIfe 
5, V^i"HtCLKOSr*,±^0B#^;SrSS|!l^LT^» 

±X*$m. tCACtt3?A7K^7^t7ftB, t 

[0 0 6 3] 0 2 1 fits 1 9 0^Pt^DRAMO 
^1Sj^^fitB&6t)^-r> r n-/^El-efci9, SDRAM 

5o SDRAMW=f7^7 K^^^BBffii"««!faEIfS 

[0 0 6 4] ^Ds/^jy77-10 1tt, Hi 9 £r#fig 
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